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Abstract: In recent years, it has become difficult to reach to the reliable information with increasing complicated, non-significant, unclear, large and raw data. The need for 
accurate analysis of reliable information from large data has also increased in direct proportion to the rate of data growth. The Data Mining Method, which is a statistical 
application, is used in any desired area to be accessed to the reliable and meaningful information. In this study, the areas where data mining methods are used were explained, a 
literature review about banking and finance, education, telecommunication, health, public, construction, engineering and science sectors was made, and the impact of the data 
mining was discussed. This study is aimed to provide a contribution to the literature eliminating the gap in the mentioned area and to bring an innovation to the applications and 
work in these areas. 
 





Data are raw facts or measurements that can be recorded 
about events and assets, and indirectly meaningful [1]. The 
data needs to be collected, organized, summarized, analyzed 
and synthesized for decision-making purposes. According 
to Akpınar [2], data analysis is defined as the collection, 
organization, modeling, and testing of information access. 
Data analysis requires a systematic approach involving 
several important steps. Data analysis is involved in many 
disciplines such as data mining and statistics. 
Statistics are defined as the art of learning from data. In 
its most general form, statistics deals with the collection of 
data, the description of data following it, and the analysis of 
data that often leads to the conclusion [3]. In almost all 
areas of work, statistical data analysis has great importance 
for the results to be valid and reliable. There is no statistical 
method applied from the field and subject, independent of 
the measurement and research problem. So, it is not 
possible to propose a single statistical method that can 
provide results depending on multiple purposes in the data 
analysis process. For this reason, in various fields, for 
different purposes, there are quite a number of statistical 
methods defined according to different data structures. 
Data mining is a scientific discipline that takes the 
origin of statistics. Although data mining is basically a 
statistical application, the methods of data mining are 
somewhat different from the statistical methods [4]. The 
most obvious difference is that, unlike data mining 
methods, it is not easy to analyze the large-scale data with 
traditional statistical methods [5]. Data mining is widely 
used in diverse and interdisciplinary fields. In recent years, 
data mining has gained a great deal of importance due to the 
large amount of data in different applications belonging to 
various fields. 
The aim of this study is to discuss the applications and 
the trend of data mining. For this reason, in this study, it has 
been decided to focus on the data mining method and its 
applications and determine the impact of these applications 
on various sectors.  
For this purpose, this study focuses on presenting the 
data mining applications with examples in the various 
sectors including banking and finance, education, 
telecommunication, health, public, construction, 
engineering, and science sectors. This study contains a 
general overview of data mining and discusses the main 
fields for which data mining can be applied. This study also 
presents the main areas of the data mining applications 
used: banking and finance, education, telecommunication, 
health, public, construction, engineering, and science 
sectors.  
In the first part of this study, the concept of data mining 
is in focus. In the second part, data mining applications 
which have been put forward in various international 
disciplines are examined in general perspective. Then, in 
the last part of the study, comments on the effects of 
systematic analysis of data are presented.  
 
2 MATERIAL AND METHODS 
 
In this section, firstly the definitions of data mining are 
explained, and then the method is defined briefly.  
 
2.1 Data mining 
 
There are many definitions of the data mining method, 
which is often used by data analysts. According to 
Kleinberg and his colleagues [6], data mining is "an 
interesting pattern extraction process from the raw data". 
According to the Gartner Group [7], data mining is the 
process of "discovering new correlations, patterns and 
trends that are meaningful by passing a large number of 
data stored in a vault". According to Fayyad [8], data 
mining is "a systematic process that is a step in the process 
of information discovery and is based on algorithms to 
produce patterns and data analysis applications". According 
to another definition, data mining is the process of 
accessing valuable information among the mass data 
collected by the enterprises [9]. 
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Data mining is a major discipline that has foundation in 
statistics. Data mining has emerged in order to uncover the 
workable data in the databases, to remove redundant data, 
and to achieve accurate data in the fastest possible way. 
Data mining makes it easier to search for a set of rules 
within a large amount of data in order to find some 
predictions about the future. It also helps extract and use 
valuable data from a large amount of data. 
Data mining, which is a meaningful, interesting and 
useful process of extracting very large amount information, 
consists of seven steps as a part of the Knowledge 
Discovery Process as shown in Fig. 1. These steps are as 
follows: data cleaning step, in which the noisy, erroneous 
and inconsistent data in the data is removed and the missing 
data is completed; data integration step, in which a plurality 
of data sources from different sources are consistently 
combined in one source; data selection step, in which the 
data relating to the analysis to be performed is determined 
and taken from the database; data transformation step, in 
which the data is prepared for the data analysis methods to 
be used at the modeling stage and the conversion is 
performed; data mining step, in which intelligent methods 
are applied to extract data patterns; pattern evaluation step 
that defines the correct and interesting patterns representing 
the information obtained according to the measurements 
made; and finally, knowledge presentation step that the 
obtained information is presented to the user through 
information exploration methods. 
Figure 1 Knowledge Discovery (KDD) Process 
2.2 Method 
In this study the concepts of data and data analysis are 
briefly described and mentioned and the application areas of 
data mining are explained. The studies done in these 
subjects are explained and the data mining's contributions to 
these areas are brought into focus. 
2.2.1 Data Mining Application Fields and Studies Done In 
These Fields 
Data mining has application fields in many branches 
such as banking, stock exchange, marketing management, 
retail sales, signal processing, insurance, 
telecommunication, electronic commerce, health, medicine, 
biology, genetics, industry, construction, education, 
intelligence, science, and engineering [5, 10, 11]. Various 
businesses apply data mining to critical business processes 
to gain competitive advantage and help businesses grow. In 
this study, data mining applications in the main sectors 
covering the mentioned sectors were researched and 
explained with examples of how and for what purpose data 
mining was used. 
2.2.1.1 Banking and Finance Sector 
Data mining is mostly used in the banking and finance 
sectors to determine what, when, and why the customer 
profile prefers. At the same time, it is also used in these 
fields to find appropriate solutions for the right demand 
creation and presentation the right time demands. 
Furthermore, it is also used in 
 financial forecasting,
 estimation of stock prices,
 management of new investments,
 determination of investment portfolio,
 formation of marketing strategies,
 making risk analyses,
 making the right choice in terms of human resources for
business, credit and credit card fraud estimates,
 credit limit determination and fee management.
Data mining applications are used extensively to
improve the performance of some core business processes 
in the banking sector [12, 13]. Some banks, for example 
Garanti Bank in Turkey, use data mining methods to have 
information about the behavior models of customers and 
offer appropriate and successful promotions by examining 
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the relationship between customer 'credit cards' selectivity 
and their character. 
2.2.1.2 Education Sector 
It has been observed that data mining has been used in 
many studies in the education sector including: 
 determining the status of students’ pass and fail,
 factors affecting the success of the students enrolling at
the university,
 creating the preference of university department,
determining the factors that influence the preference
order of new enrolled students,
 choosing a profession according to the demographic
and personal characteristics [14],
 preventing students from failing and determining the
factors that affect success,
 determine the relationships between the type of school
in which students graduate and their university
departments [15, 16] evaluating the study activities of
distance education students [16, 17],
 determining the profiles and preferences of students
entering the university entrance exam [18],
 determining the relationship between academic success
and participation in extracurricular activities of
university students,
 determining the relationships between the socio-
economic level of students and the level of academic
learning [14],
 determining whether there is a relationship between
student entry scores and school achievement.
These usage areas in educational sector help teachers to
manage their classes, to understand their students' learning, 
and to provide proactive feedback to learners. 
2.2.1.3 Telecommunication Sector 
Data Mining can be used in the telecommunication 
sector: 
 to predict mobile user movements in the
communications sector,
 to determine the future movements of mobile users,
 to detect frauds,
 to reduce much of human-based analysis,
 to determine the factors that influence customers to call
more at certain times,
 to determine user templates for social network usage
[19],
 to identify new prospects using demographic data [20],
 to identify the characteristics of customers who need
special action as suspension or deactivation [20],
 to prevent customer loss.
In order to prevent customer loss, telecommunication
organizations can eliminate this problem by resorting to 
strategies for developing strategies, low cost and effective 
campaigns.  
A good example of the use of data mining in this sector, 
regarding customer loss, is Verizon, America's largest 
wireless communications provider. In the study, Verizon 
has resorted to data mining methods to identify customers 
whom they are likely to lose and the factors that cause 
customer loss. 
2.2.1.4 Health Sector 
Data mining techniques and application tools are more 
valuable for health sector. Data mining applications are 
used extensively to reduce the complexity of the healthcare 
data transactions’ study in the health sector [21-24]. Data 
Mining is used in the health sector: 
 to diagnose the disease,
 to determine the treatment method to be applied to the
disease,
 to estimate the resource use and patient numbers in
hospitals,
 to set the success of treatment methods applied in the
hospital,
 to classify the patient data according to factors such as
age, gender, race and treatment,
 to determine the high risk factors in surgeries,
 to prevent corruption in hospital expenditures.
One of the best examples of data mining studies in the
health field is the one conducted at the San Francisco Heart 
Institute. In this study, some data such as the patient's 
history, laboratory data, and other medical data which are 
obtained from the patients to improve patient outcomes and 
reduce patient's hospital stay, were converted to information 
through data mining methods. 
2.2.1.5 Public Sector 
Data Mining is often used to predict public safety and 
security problems in the public sector. Data mining 
techniques offer open opportunities for the public sector to 
optimize decisions. These decisions are based on general 
trends extracted from past experience and historical data 
[25]. Apart from that, it is necessary: 
 to determine the tax related corruption,
 to predict the impact of changes in the tax system on
the budget,
 to determine waste and prevent damage caused by
waste, estimate population,
 to forecast the weather, determine new job
opportunities,
 to measure performance of employees, manage the
business processes,
 to classify public expenditures, plan the correct use of
resources,
 to forecast the future of public investment, analyze the
data in defense industry,
 to determine which offenders are likely to commit
crimes in terms of safety.
One of the most important examples in this area is E-
Government application in Turkey. Faster feedback is being 
received as data mining methods are used in conjunction 
with the web page re-arrangement according to the behavior 
of the user in the past by determining the simultaneous 
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access of the information and the order in which the web 
pages on E-Government are visited. 
2.2.1.6 Construction Sector 
Data Mining is used in the construction sector in 
construction, project management, hydraulics, occupational 
health and safety applications, analysis of earthquake data, 
groundwork studies and many other areas. In view of the 
studies carried out in this context, it has been found that 
studies have been done: 
 to create the information classification scheme in
project documents [26],
 to determine the tax related corruption,
 to predict the impact of changes in the tax system on
the budget,
 to determine waste and prevent damage caused by
waste,
 to estimate the cost of highway construction [27],
 to estimate population, forecast the weather, determine
new job opportunities,
 to estimate the compressive strength of the cement
product [28],
 to measure performance of employees, manage the
business processes,
 to define the characteristics of occupational accidents in
the construction industry [29],
 to classify public expenditures, plan the correct use of
resources,
 to measure worker productivity [30, 31],
 to determine the concrete compressive strength [32],
 to forecast the future of public investment, analyze the
data in defense industry,
 to determine the relationship of leadership-motivation
between the chief and the worker [33],
 to determine which offenders are likely to commit
crimes in terms of safety,
 to determine the location of data mining method in
construction management [34, 35].
One of the most important examples in this area is E-
Government application in Turkey. Faster feedback is being 
received as data mining methods are used in conjunction 
with the web page re-arrangement according to the behavior 
of the user in the past by determining the simultaneous 
access of the information and the order in which the web 
pages on E-Government are visited. 
2.2.1.7 Engineering and Science Sector 
Large quantities of data have been collected from 
scientific fields such as astronomy, bioinformatics, 
computing, criminal science, engineering, geosciences, 
mathematics, software etc. Data Mining provides many 
benefits in engineering and science sector including: 
 managing the process of the software used in firms,
 reducing the amount of tasks,
 increasing the speed of the Software Development Life
Cycle,
 saving time and effort,
 providing competitive advantage to the organizations
with the predicted analysis,
 improving the manufacturing process [20],
 biological literature analysis,
 remote sensing,
 soil quality analysis [20],
 detecting crime pattern,
 real-time feature extraction for turbulent flow analysis,
 obtaining good quality seed [20],
 evolving new crop breeds [20],
 classifying the astronomical objects,
 ecosystem modeling,
 discovering the relationships for best utilization of the
cold storages and use of canal water [20],
 classifying the sequences in bioinformatics.
These usage areas in engineering and science sector
help users to improve system performance of software used, 
to provide insight into many parts of used engineering 
software development processes, and to plan the future 
decision making process. 
3 RESULTS AND CONCLUSIONS 
In this study, the application areas and the contributions 
of data mining are examined. In the light of the literature 
studies examined within the scope of this study, it is 
observed that data mining is applied to many areas in our 
country. Many researchers in many different disciplines 
have found that meaningful results can be achieved by 
providing data mining methods and analysis of data. The 
transformation of raw data into meaningful information by 
processing through these studies is thought to provide 
economic contributions to businesses and public 
enterprises. 
Based on these studies it can be observed that useful 
results can be obtained if data mining methods are used 
when there is an estimation or determination process in 
terms of cost in any sector. 
It is obvious that data which are considered unnecessary 
and which are not recognized due to the volumetric 
magnitude of the preconceptions will benefit many subjects 
from loss of potential workforce to cost reduction, from 
prediction of potential customers to marketing strategies by 
being analyzed by data mining methods as well as statistical 
methods and by connecting to a system. 
The important result of this study is that data mining 
methods, which have been used frequently in almost every 
field in recent years, can be applied to any kind of data 
obtained in the sectors mentioned in this study, and 
economically beneficial results can be achieved by 
providing competitive advantage to businesses. 
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